ABSTRACT
individualised groups lacking consistency. This means that best practice is not spread and
23
veterinarians are finding it difficult to work as a group to move towards a "predict and 24 prevent" model of veterinary intervention. But diversity and individualism were also framed 25 as positive and necessary among veterinarians to the extent that they can tailor advice to 26 individual farmers.
27
Veterinarians saw their role in educating the farmer as not only being about giving advice to includes socio-cultural, legal, political and economic factors (Stokols, 1992) . Here barriers 121 may be framed as outside one person's, or a group of people's control, but requires more 122 systematic or structural change.
123
The paper will use frame analysis to explore how the problem of poor biosecurity is framed 124 as existing at individual, interpersonal and contextual scales. The term frame analysis has a 125 long history in social science research, going back to one of the leading figures in sociology 126 and anthropology; Goffman (1974) . In research, a frame can be understood as a cognitive 127 lens through which people order and represent ideas, or as a way in which people negotiate 128 interaction (Dewulf et al., 2009 ). This paper uses the term frame in the former sense as an 129 interpretive lens through which people see and represent reality, which draws our attention to 130 particular aspects and leaves others out (Entman, 1993) . According to Entman frames useful in this analysis because it does not involve making judgements about how "true" or 138 "accurate" those frames are, but rather it explores the different ways people view an issue 139 simultaneously, which may be conflicting or complementary. This paper will explore the 140 framing of biosecurity at the individual, interpersonal and contextual scale. Thus stating that 141 biosecurity is framed by vets at an interpersonal or contextual scale means not only that the 142 barriers to a problem are located at these scales but that the problem itself is being located at 143 this scale. The idea being that one must first understand how people view a problem -where 144 they see it as located, before it can be tackled.
146
Frame analysis has been used previously to explore the scale at which an issue is framed and 147 the significance of this scaler framing in wider debates (Kurtz, 2003 ; van Lieshout et al., of issues in the media, however frame analysis has not yet been used to explore how vets on the discussion and, through the use of frame analysis, show where areas of 162 miscommunication or disagreement may exist that need to be addressed before "barriers" can 163 be overcome in any straightforward fashion.
164

Methods
165
Data Collection
166
Data was collected through 28 semi-structured interviews with practicing vets in the UK.
167
Purposive sampling was used to maximise the range of views accessed (Bryman, 2001 ). 
179
Vets from English counties with high density, with more than 120,000 cows and more than 180 400 holdings; medium density, with between 20,000 and 119,999 cows and between 100 and 181 399 holdings; and low density with less than 20,000 cows and up to 99 holdings of dairy 182 herds were chosen using data from DairyCo (2013). It was hypothesized that these vets may 183 have different levels of knowledge on biosecurity and be engaged in giving biosecurity 184 advice to farmers to a greater or lesser extent. Relevant veterinary practices were identified 185 using the RCVS online registration list (RCVS, 2015) . The practices were contacted by 186 telephone to ascertain if they met the study criteria. From this screening process 16 practices 187 in low density, 20 in medium density and 37 in high density areas were then asked if any of 188 their farm vets would be willing to take part in the study and an information sheet and 189 consent form was provided to interviewees prior to interview. Of the 28 vets who agreed to 190 take part, 21 respondents were male and 7 female; 11 were male directors or partners, 10 191 were male assistants, 2 were female directors or partners and 5 were female assistants. 
Data Analysis
208
The analysis followed two main steps: first the data was coded using the qualitative data 209 analysis software Nvivo 10.0 (QSR, International) by three researchers independently (AR,
210
OS and JK). Data was coded using thematic analysis (Coffey and Atkinson, 1996) . Coding 211 involves categorising the data according to particular themes with sub-themes within these 212 (Bryman, 2001 ). The codes used in this paper are the barriers that vets identified to 213 implementing better biosecurity, described in the results section below. When a respondent between the 3 researchers for consistency.
221
At the second stage the themes were explored using frame analysis (Virkki et al., 2014) , 222 exploring how the vets viewed the particular themes. To clarify the terminology used in this 223 study: themes are particular barriers, such as financial barriers or lack of time, and frames are 224 the ways in which these themes are discussed, or the angle that is put on them, for instance as 225 legitimate, illegitimate, within or outside the farmers' control etc. Frames were identified by 226 reading through the codes and focusing on how that particular theme is described. Notes were 227 then made about the framing of the themes and codes were re-read to make sure that the 228 frames identified were accurate and nothing was left out. The third stage of analysis was 229 grouping these frames under the theoretical framework described in figure 1 which were used 230 in the discussion section. Data saturation was reached during the analysis. This is the point at codes are emerging from the data and the codes are being described in similar ways.
233
Results
234
Inadequate biosecurity as an individual problem 235 We will first explore how biosecurity is framed by vets as an individual problem -either the 236 individual farmer or vet's responsibility. When biosecurity is framed at an individual scale, 237 farmers and vets are seen as responsible and capable of bringing about change and are viewed 238 as individual decision makers with their own idiosyncrasies and circumstances. Table 1 239 shows a summary of results.
240
Farmers' barriers
241
Financial Barriers
242
Vets viewed financial barriers as being very important to farmers, and described different Here biosecurity is framed as something that will save the farmer money but the farmer does 253 not see this.
Vet 16: There's some of them are just quite difficult to convince that spending money is 255 the best way to stop losing money but they don't see money they've lost. They just see 256 the bill that arrived.
257
Here, a financial barrier is framed as something the individual could potentially do something 258 about -financial barriers are framed as actually being due to a lack of understanding of the 259 benefits of biosecurity or not prioritising biosecurity. Vet 19: I think barriers are the amount of efforts it takes, the amount of time it takes, so 267 if they take a trailer to market they do clean it when it comes back but whether they 268 clean it with anything other than a power wash or if they actually use a disinfectant is 269 another question.
270
Here biosecurity was framed as something the farmer would "cut corners" on. When asked 271 how biosecurity could be improved vet 6 stated:
272
Vet 6: Spend less on drugs, more on time. With some farmers that is still something 273 they just don't want to do.
274
When it is framed in an individual way, lack of time is again as framed as a lack of 275 understanding -of the benefits of thorough biosecurity, and a lack of farmer motivation, 276 farmers don't want to spend time on biosecurity.
277
Lack of education?
278 Some vets saw a lack of education as a barrier: farmers lack knowledge of the biosecurity 279 risks they face and they lack knowledge about the measures they should implement, and it is 280 the vet's role to provide information and education.
281
Vet 34: It's just an educational thing. We're trying to do it now on all our farm talks.
282
You know just trying to bring it up, mention it all the time, so highlighting it and they 283 come in every day to get various drugs and things we've put a big banner saying 284 "Watch your biosecurity" and explain it.
285
This was not the consistent message from the data however. Other vets framed the issue not 286 as a lack of education -farmers did know enough about biosecurity, but that they weren't 287 putting that knowledge into practice. 
296
Here the problem is framed again in terms of time, or more specifically, taking the time to 297 carry out biosecurity measures, rather than an education deficit.
298
Levels of education and receptiveness of farmers to additional information or education were 299 framed by the vets as highly variable between farmers.
Vet 17: No I mean again it varies on farm level really, some of them are very 301 knowledgeable others aren't, so it's hard to generalise when there is such a large 302 variability on the bottom line really.
303
It was often framed as something of a mystery, why some farmers listened to biosecurity 304 advice and others didn't, vet 13 stated "I would love to know the pattern, the secret of it all 305 really".
306
While vets could not necessarily identify patterns as to why farmers didn't act, they framed 307 one of the strengths and a vital part of their role as giving individual advice to farmers.
308
Vet 19: I think that vets need to know the farm as an individual because that is vital 309 because then you can give the correct balance and bespoke advice.
310
The relationship vets built up with farmers were seen to make them well placed to get to 311 know how to pitch advice.
312
Vet 32: I can tailor that to knowing the person's character, knowing how seriously they 313 take things, knowing whether they need more evidence, whether they need more 
Individual vet barriers
323
Vets interviewed generally saw themselves as having an important role in promoting good 324 biosecurity on the dairy farms they worked with. All of the vets appeared to be invested in the 325 biosecurity of their dairy farms, often expressing strong emotions including frustration that 326 they could not bring about more change. They identified several barriers in their own role in 327 improving biosecurity.
328
Lack of knowledge and cohesion
329
In a few, though not many cases, vets were framed as lacking sufficient knowledge on 330 biosecurity.
331
Vet 6: I think people just don't feel comfortable sometimes with a mastitis problem,
332
"well they're the mastitis vet in the practice, ask them, I'm the fertility one". Sometimes 
356
This lack of cohesion and individual nature was at times framed as part of the job. Here vet 13 frames differences of opinion as not necessarily being a problem, but a part of the 362 vets' role. We will return to this idea in the discussion.
363
Here vets' role in biosecurity is framed as something they as individuals need to improve on, 364 and vets' collective individualism, as it were, is seen at times as something holding the 365 profession back: vets are framed as individualistic and not trying to act as a cohesive group, 366 which impairs their ability to improve biosecurity.
367
Not taking the time 368 Similar to the framing of farmers above, also framed the problem as them not taking the time 369 to implement biosecurity measures.
370
Vet 25: And I think also vets, and I must say that I'm guilty of it, probably don't set the 371 best example of biosecurity when I go from farm to farm. You're often in a hurry or a 372 rush. You don't disinfect everything properly with, "oh those overalls aren't too bad, I'll 373 keep wearing those".
374
There to be variation in the types and extent of biosecurity practices the vets undertook 
Differing values and perspectives
386
The role of the vet in educating the farmer about biosecurity was framed in the interviews as working quite well. So therefore it isn't broke do I fix it?" We will try and educate 397 them as they should be doing because they can be better again.
398
The farmer is framed as having a different way of assessing disease problems to the vet and 399 the vet tries to educate the farmer to come around to his way of seeing things. The phrase "if 400 it isn't broke don't fix it" was used by vets on several occasions to express the farmers point fixing.
403
The vet also tried to educate the farmer by trying to change their perspective on how 404 controllable disease problems were. When asked who farmers tend to blame for a disease 405 outbreak many vets stated that there was no "blame culture" in farming and farmers often 406 attributed it to luck and the vagaries of farming.
407
Vet 19: They could take more control. They could take more steps about it, so if it 408 happens they just tend to blame bad luck and "that's farming for you", sort of, attitude.
409
Whereas vet 19 sees disease problems as controllable and would prefer if the farmer came 410 around to this way of seeing it in order to take control of the situation. should do to prevent BVD when they've got BVD.
422
It was also stated the vets themselves also struggled to make the move from a "test and treat" 423 view of their role to a "predict and prevent" role. It was stated that vets did not take a holistic 424 preventative approach to disease prevention, and it was framed as an area vets needed to 425 improve on.
426
Vet 12: We're also a profession, I think that's got to look at itself and say "I think a lot this is covered in more detail in a recent paper using the same data (Ruston et al., 2016) .
432
Communication barriers
One of the most common barriers identified by vets related to communication issues on hours, they haven't got the labour or manpower to go round and so all these so they're 514 going to buy cows that need milking they're going to put them in the milking herd […].
515
Time was also framed as an issue impeding the effectiveness of the vets' role in biosecurity.
516
In contrast to the individual and interpersonal framing, here the issue of a lack of time was clients and it's just, the mind-set is incredibly different.
539
Here the problem is framed as that of the farmer's mind-set, or a collective mind-set or 540 attitude which does not prioritise biosecurity in the dairy sector.
541
Physical environment
542
Logistical barriers
543
At other times, this overall, sectoral biosecurity issue was framed not in terms of a different 544 mindset, but as due to practical, logistical barriers. Practical barriers included the physical 545 layout of the farm which was not always seen as conducive to biosecurity practices, as vet 50
546
states in relation to isolating new animals:
547
Vet 50: The main issue I see with dairy clients is that they are buying in animals to join 548 the dairy herd and it is not always possible for them to quarantine the animals and also 549 test before they arrive on the farm so that can be an issue, and they have not necessarily 550 got a place where they can house them separately and milk them separately.
551
Here the problem is framed as being outside the farmer's control, and is related to the issue 552 above that farmers also often do not have the money to invest in buildings that are more 553 conducive to good biosecurity.
554
The fact that dairy cows graze means that they have exposure to wildlife and to other cattle,
555
which is seen as difficult for the farmer to control. One vet compared the dairy sector to the 556 pig sector, and highlights how the outdoor nature of the dairy production means it is 557 inherently more difficult to make biosecure. dropped it on the farm so that is very hard to control again.
561
Thus a dairy industry wide barrier was framed as a question of biosecurity culture and/or 562 logistical issues. practices taken by vets on farms, and overall low levels of uptake of biosecurity measures.
607
Thus, interestingly, while farmers are often framed as having idiosyncrasies and being 608 reluctant to change, vets were also seen this way, as vet 6 described the difficulties of getting 609 vets to change their practice and the advice they gave.
610
When vets framed barriers in individual terms they often voiced a certain amount of 
661
An important finding from this study which adds to our understanding of communication
662
issues between farmer and vet was that the vets' role in educating and giving advice to 663 farmers was not only seen to be about communicating information but about the vet trying to 664 convince the farmer of their perspective and values around disease control. This issue will be dealt with in more detail after the section on context, as understanding the contextual frame is 666 relevant to understanding this difference in framing.
667
When barriers are framed as existing at the level of the interpersonal barriers, the relationship 668 between vets and farmers is seen as not operating as well as it could to improve biosecurity.
669
Within this, different aspects of this relationship are seen as within the control of different 670 parties: the farmer has control over how often they see the vet, but the vet has a certain 671 amount of control over if and how they communicate about biosecurity.
672
Contextual Barriers
673
Social Environment
674
Barriers to implementing biosecurity measures were also framed by vets as operating at the 675 scale of the social context, including the economical, socio-cultural, legal and political 676 environments vets and farmers worked within (Stokols, 1992) .
677
The framing of "no biosecurity culture" in the dairy sector, with farmer seen as having little 
727
Conflicting frames
728
According to the vets in this study, and in other literature, vets and farmers may take a 729 different view of how effective biosecurity can be within the physical constraints on the farm.
730
The vets in this study stated that farmers do not always take responsibility for biosecurity and
731
there is no "blame culture" in the dairy farming sector over disease. Here farmers can be seen 732 to be framing biosecurity barriers as existing at a contextual scale -biosecurity is an issue
733
related to the open nature of dairy systems which the farmer inherently has little control over. 
